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Description 

The present invention relates to a computer 
systenn employing a processor having more than 
one addressing mode. More specifically, the inven- 
tion pertains to such a computer system which is 
capable of running the same applications program 
in each of plural addressing modes. 

Microcomputers (personal computers) are be- 
ing required to perform more and more complex 
data processing tasks while not suffering a deg- 
radation in response speed. On the other hand, in 
order to perform the more sophisticated tasks, ad- 
ditional device drivers, networking programs, host 
attachment programs, session managing programs, 
etc., must be loaded into the available memory 
space. The amount of space left for the user's 
applications programs is thus shrinking, forcing un- 
desirable trade-offs to be made among storage, 
performance, and function. 

To remedy this problem, microprocessors have 
lately become available in which the amount of 
addressable memory has been greatly expanded. 
For example, for the Intel Corporation 8088/8086 
microprocessor (hereinafter a microprocessor will 
be referred to for convenience as a "CPU" - central 
processing unit), the amount of addressable mem- 
ory is about 1 MB (MegaBytes), while for the newer 
80286 CPU. about 16 MB can be addressed. 

The 80286, however, employs two different and 
mutually incompatible addressing modes. The first 
mode, termed the "real" mode, is exactly the same 
addressing mode employed in the 8088/8086 CPU, 
and hence programs written for a machine employ- 
ing the 8088/8086 CPU. such as the vast anray of 
software written for the IBM Personal Computer 
and compatibles, can be run in the real mode since 
the same BIOS (Basic Input-Output System) can 
be used directly. In the real mode, however, since 
the addressing mode is in fact the same as for the 
8086/8088. the amount of addressable memory is 
still limited to about 1 MB. 

The second mode, termed the "protected" 
mode, employs a different memory addressing 
scheme, and with this scheme can address up to 
about 16 MB of memory. However, because the 
addressing mode is indeed different, the earlier 
BIOS cannot be used successfully, and hence 
computers which have employed the 80286 CPU 
have not been able to simultaneously take advan- 
tage of the increased amount of available memory 
in the protected mode and run software written for 
the 8086/8088 CPU. 

Rg. 1 shows a memory map of a typical micro- 
computer application employing an 80286 CPU and 
showing an xample of how the memory may b 
organised. Memory addresses in the range of 0 KB 
(KiloBytes) to 40 KB are taken up by the BIOS 
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(Basic Input-Output System) and OS (Operating 
System), the most famous examples being PC 
DOS and MS DOS marketed by Microsoft Corpora- 
tion. The user is allocated the space from 40 KB to 
5 640 KB in both the real and protected mode. The 
video buffers occupy 640 KB to 752 KB. and 
feature and planar ROMs (Read-Only Memories) 
752 KB to 1 MB. This is all the memory that can 
be addressed in the real mode. In the protected 

10 mode though 15 MB of additional addressable 
memory space is available to the user. 

To better understand the problem solved by 
the invention, the two addressing modes will now 
be described in more detail. 

15 In both the 8088/8086 CPUs and In the real 

mode in the 80286 CPU, physical memory is ad- 
dressed directly using 32-bit pointers. As shown in 
Fig. 2, each 32-bit pointer is composed of a 16-bit 
offset (bits 0 to 15) and a 16-bit segment (bits 16 

20 to 31). The memory is divided into 64 KB seg- 
ments, and each of the 16-bit segment values of 
the pointers corresponds directly to one of these 
64 KB segments in memory. That is, pointer seg- 
ment n, multiplied by 2^ (equivalently, shifted one 

25 place in hexadecimal), directly indicates the ad- 
dress of the first eight-bit byte of data in segment n 
of the memory, namely, the boundary between 
segments n-1 and n in physical memory. The off- 
set, on the other hand, indicates a displacement 

30 from the boundary between segments n-1 and n. 

As indicated by the diagram of Fig. 3, to obtain 
the 20-bit value which directly addresses a given 
byte location (operand address) in physical mem- 
ory, the segment value is multiplied by 2^ and 

35 added to the offset value. This 20-bit address is 
applied directly to the memory as an address. 

In the protected mode of the 80286, the BIOS 
does not use the physical memory in the form of 
segments and offsets. Moreover, the memory is 

40 not divided up into 64 KB segments. Instead, 
"virtual" memory addressing is employed in which 
the addresses do not correspond directly to distinct 
locations in physical memory. To allow for more 
efficient use of the available memory space while 

45 still retaining relative ease of addressing, the mem- 
ory is again divided into segments, but the seg- 
ments may be of variable lengths. Generation of 
the actual physical addresses is done internally to 
the 80286 CPU, out of reach of the user and BIOS. 

50 The protected addressing mode will be ex- 

plained in more detail with reference to Rg. 4 of 
the drawings. 

As in the case of the 8088/8086 and real mode, 
the BIOS addresses memory using a 32-bit pointer. 

55 In the protected mode, the lower 16 bits (bits 0 to 
15) of the pointer are also referred to as an offset. 
Because Its function is different than that of the 
segment in the 8088/8086 and real mode the upper 
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16-blt portion of the pointer is termed a "selector", 
instead of merety multiplying it by 2* and adding it 
to the offset, the selector is used as a pointer to a 
segment descriptor contained in a segment de- 
scriptor table, which is assembled in a predeter- s 
mined area of the physical memory. Each segment 
descriptor contains a 24-bit value, which indicates 
the base address (lower boundary address) of the 
corresponding segment in physical memory. To 
obtain the actual address of a desired operand in io 
physical memory, the 24-bit segment descriptor 
value retrieved by the selector is added to the 
offset. 

Because the selectors employed in the pro- 
tected mode thus have a function which is much is 
different than and nonequivalent to that of the seg- 
ments in the 8088/8086 and real mode, the BIOS 
designed for the 8088/8086 and real mode, which 
uses segments in addressing, cannot operate di- 
rectly in the protected mode, making it impossible 20 
to run in the protected mode programs written to 
use the BIOS developed for the 8088/8086 and real 
mode. While such programs can of course be run 
on the 80286 CPU in the real mode, it is a dis- 
advantage not to also be able to run them in the 25 
protected mode. 

According to the invention there is provided a 
computer system comprising a central processing 
unit (CPU) and a memory, said CPU having first 
and second mutually Incompatible modes for ad- 30 
dressing said memory characterised by a basic 
input/output system (ABIOS, Fig, 5) adapted to set 
up first and second tables in said memory contain- 
ing functionally equivalent pointers compatible re- 
spectively with said first and second modes to 35 
predetermined regions in the memory and devices 
attached to the system, said basic input output 
system being further adapted to access the first 
table under the first CPU mode and to access the 
second table under the second CPU mode. 40 

There is further provided a method of operating 
a computer system having a memory and a CPU 
capable of operating in either of two mutually in- 
compatible memory addressing modes characteris- 
ed by the steps of: allocating space in said mem- 4s 
ory for first and second common data areas cor- 
responding respectively to the first and second of 
said modes; loading said first command data area 
with a table containing first pointers to predeter- 
mined areas of the memory and to devices at- so 
tached to the system, said first positions compris- 
ing first mode addresses; and loading said second 
command data area with a table containing pointers 
functionally equivalent to those of the first table, 
but comprising second mode addresses; whereby 55 
the CPU subsequently refers to said first table for 
first mode addressing and said second table for 
second mode addressing. 



In the case of real and protected modes as 
discussed above, the pointers for the real mode 
common data area are each composed of a seg- 
ment and an offset, and those of the protected 
mode common data area are composed of selec- 
tors and offsets. The offsets of the pointers in the 
protected mode table which point to addresses 
external to the common data area are identical in 
value to those of corresponding pointers in the real 
mode table, while the selectors point to segment 
descriptors identifying the physical addresses of 
the segments of the corresponding pointers. 

An embodiment of the invention will now be 
described, by way of example, with reference to 
the accompanying drawings, in which: 

FIG. 1 is a memory map of an example of a 
computer system employing a CPU having real 
and protected addressing modes; 
FIG. 2 shows a portion of a main memory in the 
real mode and illustrates how the memory is 
addressed using offsets and pointers. 
FIG. 3 depicts how segments and offset values 
are manipulated and added to produce physical 
memory addresses in the real mode; 
FIG. 4 shows a portion of a main memory in the 
protected mode and illustrates how the memory 
is addressed using offsets and pointers; 
FIG. 5 is a diagram showing how the BIOS code 
is arranged in accordance with the present in- 
vention; 

FIG. 6 is a map of a bimodal common data area 
in accordance with the invention; 
FIG. 7 is a flowchart showing in detail how the 
bimodal common data area illustrated in FIG. 6 
Is assembled; 

FIG. 8 is a flowchart showing an example of how 
a device block pointer is obtained for a given 
logical ID; and 

FIG. 9 is a flowchart illustrating how a request is 
made to the BIOS in the computer system of 
the invention. 
Referring first to the diagram of FIG. 5, there is 
shown therein a memory map for the BIOS code 
employed In a computer system embodying the 
Invention. 

The BIOS code Is composed of three parts: 
POST, CBIOS and ABIOS. POST (Power-On Self 
Test) is used for performing initial self testing and 
other basic start-up functions, including extracting 
the boot record from the system disk and subse- 
quent loading of the operating system into mem- 
ory. CBIOS (Compatibility Basic Input-Output Sys- 
tem) contains the BIOS used by applications pro- 
grams for performing input-output operations 
(transfers of data to and from memory, peripherals, 
etc.) in the real mode only and in a single-tasking 
environment. ABIOS (Advanced Basic Input-Output 
System) contains the BIOS used by applications 
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programs for performing Input-output operations in 
a bimodal, multi-tasking environment. 

In the present system, the ABIOS is given the 
capability of operating either in the real mode or 
the protected mode. The way in which this is done s 
Is for the ABIOS to assemble bimodal CDAs 
(Common Data Areas), one for the real mode and 
one for the protected mode. The entries contained 
in the two CDAs are Identical In function, but in the 
real mode CDA the pointers are described In terms io 
of segments and offsets, while in the protected 
mode CDA they are described in terms of selectors 
and offsets. If the operating system intends to 
execute BIOS only in the real mode, then only the 
real mode CDA need be assembled and used, is 
whereby BIOS-controlled data transfers for applica- 
tions programs take place In the previously known 
manner for operations In the real mode. Before the 
operating system can execute BIOS in the pro- 
tected mode, however, the protected mode CDA 20 
must be assembled. By use of the protected mode 
CDA, since it is functionally identical to the real 
mode CDA. programs written for the real mode can 
successfully be run in the protected mode at the 
user's option. Hence, by providing the bimodal 25 
CDAs, the ABIOS code is essentially "transparent" 
to the mode in which the user has selected to run 
the CPU. The result Is mode-Independent address- 
ing for the applications programs. 

An example of bimodal CDAs Is shown in ac- 30 
companying FIG. 6. The following abbreviations are 
used in FIG. 6 for simplicity: 

LogicallD (LID) - Each LID corresponds to and 
identifies a requested device. Each device available 
to ABIOS has a LID associated therewith. 35 

Device Block (DB) - The DB is a working 
storage area allocated by the operating system 
which contains hardware port addresses, interrupt 
levels, and device state information. 

Function Transfer Table (FTT) - The FTT is a 40 
permanent storage area allocated by the operating 
system and which contains the pointers to each 
ABIOS function routine. 

ABIOS Data Pointer (Data Ptr) - The data point- 
ers supply the ABIOS with addressability to par- 4S 
ticular portions of memory in the bimodal environ- 
ment. Examples are the pointers to the video buff- 
ers. 

As can readily be appreciated from FIG. 6. in 
general, the entries in the two CDAs are entirely 50 
identical in function and in their place within the 
respective tables; the only difference Is that the 
pointers in the real mode CDA are composed of 
segment and offset values, and the pointers in the 
protected mode CDA are composed of selectors 55 
and offsets. Thus, by merely employing the CDA 
corresponding to the present operating mod of the 
CPU. so far as the remainder of the BIOS, the 



operating system, and the applications programs 
are concerned, all BIOS operations are performed 
in the identical manner between the two modes. 
That is, as illustrated in FIG. 6. the corresponding 
DB pointer LID n in the two tables both point to the 
same DB LID n, the corresponding data pointer 0 
in the two tables point to the same identical loca-. 
tlon In memory, and the same function m pointers 
point to the same identical function m. 

FIG. 7 is a flowchart describing in detail the 
manner in which the two CDAs are assembled. 

From the START point, the ABIOS is called to 
build the systems parameters table in step 20. In 
step 21, ABIOS is called to build the initialisation 
table. Next. In step 22. memory space Is allocated 
for the real mode CDA, including the DBs, FTTs, 
and data pointers. In subsequent step 23, an initial 
DB (InitDB) routine is called for initial table entries 
to build the FTT, DB, etc. Those having familiarity 
with the BIOS used in the IBM Personal Computer 
will understand the further details of how steps 20 
to 23 are implemented. 

After it has been determined in step 24 that all 
entries in the real mode CDA table are complete, In 
step 25. memory space Is allocated for the pro- 
tected mode CDA. In following step 26. an offset 
portion of a DB pointer in the real mode CDA is 
copied directly to the corresponding entry in the 
protected mode CDA. For the offset value copied in 
step 26. in steps 27 and 28, a selector is allocated 
which points to a segment descriptor identifying 
the physical base address of the segment of the 
respective pointer in the real mode CDA. In step 

29. the selector is copied to the corresponding 
position In the protected mode CDA to complete 
the pointer. Thus, when the selector Is processed 
in the CPU during operation in protect mode, the 
segment specified by the real mode segment ad- 
dress is accessed. 

With reference to steps 30 to 34. an FTT 
pointer is assembled in a slightly different manner 
than the DB pointers in steps 26 to 29 since the 
FTT pointers point to other pointers within the CDA 
rather than addressed extemal to the CDA. In step 

30. a protected mode FTT Is allocated and. in step 

31. a copy of the offset of the corresponding real 
mode FTT pointer is copied to the protected mode 
FTT pointer. In subsequent step 32. a determina- 
tion is made as to whether a protected mode 
selector has been allocated. If not, in step 33. a 
selector is allocated which points to a segment 
descriptor identifying the base address of the seg- 
ment containing the FTT. In step 34, the selector Is 
copied to the selector portion in the protected 
mode CDA. 

Similar to the assembly of the DB pointer in 
steps 26 to 29, in steps 35 to 38, a corresponding 
function pointer Is assembled in the protected 
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mode CDA. 

Step 39 tests to determine if all pointers of the 
FTT have been completed. Steps 35 to 39 are 
repeated until all pointers of the FTT have been 
assembled. Following step 40 tests to determine s 
whether all logical IDs, DB pointers, and FTT point- 
ers have been completed. If not, the process loops 
back to step 26. and steps 26 to 40 are repeated 
until all logical IDs. DB pointers, and FTT pointers 
have been completed. 70 

To finish the protected mode CDA. in step 41 , 
the data pointers (e.g., pointers to the video buffer) 
are assembled. This is done in the same fashion as 
above. In step 41. the offset portion of a data 
pointer from the real mode CDA is copied to the 76 
corresponding entry in the protected mode CDA, 
and in step 42. a selector is allocated pointing to a 
segment descriptor identifying the physical base 
address of the segment in the corresponding real 
mode CDA entry. The selector is copied into the 20 
protected mode CDA in step 43. In step 44, it is 
determined if all data pointers have been com- 
pleted. If not. the process loops back to step 41. 
whereupon steps 41 to 44 are repeated until all 
data pointers have been finished. At that time, 25 
assembly of both CDAs is completed. 

To show an example of how the assembled 
CDA is used by the ABIOS. FIG. 8 is a flowchart 
showing an example of how a DB pointer is ob- 
tained from the bimodal CDA for a given logical ID. 30 

First, the "current" CDA anchor pointer and the 
corresponding logical ID are accessed in steps 60 
and 61 . In step 62, the logical ID is multiplied by 2^ 
( = 8) to obtain the offset for the DB pointer. Then, 
in step 63, the DB pointer can be accessed. 35 

FIG. 9 Is a flowchart showing how a program 
makes a request to the ABIOS. 

Rrst. in step 70. a request block for the spe- 
cific request at hand is allocated and filled in. In 
step 71, the "current" CDA anchor pointer is ac- 40 
cessed. In subsequent steps 72 and 73, the anchor 
pointer and the RB pointer are saved in the stack 
frame using PUSH instructions. The appropriate 
logical ID from the RB is accessed in step 74. 
(There is of course a one-to-one correspondence 4S 
between logical IDs and device entries in the CDA.) 
In step 75. the logical ID is multiplied by 2^ to 
obtain the offset of the DB pointer (four 
bytes/pointer, two pointers). The respective FTT 
pointer four bytes beyond the address of the DB 50 
pointer is accessed in step 76. and this FTT point- 
er is saved to the stack frame using a PUSH 
instruction in step 77. In step 78, the DB pointer is 
saved to the stack frame, also using a PUSH 
instruction. Finally. In step 79. the desired function 55 
is called in the FTT. 

Further applications are also, contemplated 
within the scope of the invention. For example, 



"patching" of the BIOS code to effect changes 
thereto can be achieved using the FTT pointers. 
That is, FTT pointers can be inserted in the CDAs 
which cause redirection to patch routines. 

Claims 

1. A computer system comprising a central pro- 
cessing unit (CPU) and a memory, said CPU 
having a first real addressing mode and a 
second protected addressing mode, said mem- 
ory addressing modes being mutually incom- 
patible, and characterised by a basic 
input/output system (ABIOS. Fig. 5) adapted to 
set up first and second tables in said memory 
containing functionally equivalent pointers 
compatible respectively with said first and sec- 
ond modes and for producing the same phys- 
ical address to predetermined regions in the 
memory and devices attached to the system, 
said basic input output system being further 
adapted to access the first table under the first 
CPU mode and to access the second table 
under the second CPU mode. 

2. A computer system according to Claim 1. in 
which said CPU is capable of addressing more 
of said memory in said second mode than in 
said first mode. 

3. A computer system according to Claim 1 or 
Claim 2, in which each pointer in said first and 
second table comprises a lower order portion 
and a higher order portion, lower order por- 
tions of corresponding pointers in the first and 
second tables being equal to one another. 

4. A computer system according to Claim 3, in 
which the higher order portions of the pointers 
in the first table are indicative of boundary 
addresses between fixed segments in the 
memory. 

5. A computer system according to Claim 3 or 
Claim 4. in which the higher order portions of 
the pointers in the second table are indicative 
of addresses in a segment descriptor table, 
each segment descriptor table address con- 
taining a boundary address between fixed seg- 
ments in the memory. 

6. A computer system according to any of the 
previous claims in which said first and second 
tables are set up in the memory under control 
of a power-on self-test routine entered when 
the computer is switched on or r set. 
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7. A method of operating a computer system 
having a memory and a CPU capable of op- 
erating in a real and in a protected addressing 
mode, said real and said protected addressing 
modes being two mutually incompatible mem- 5 
ory addressing modes, said method charac- 
terised by the steps of: 

allocating space in said memory for first 
and second common data areas corresponding 
respectively to the first and second of said 10 
modes; 

loading said first common data area with a 
table containing first pointers to predetermined 
areas of the memory and to devices attached 
to the system, said first positions comprising 75 
first mode addresses; and 

loading said second common data area 
with a table containing pointers functionally 
equivalent to those of the first table for produc- 
ing the same physical address, but comprising 20 
second mode addresses; 

whereby the CPU subsequently refers to 
said first table for first mode addressing and 
said second table for second mode address- 
ing. 25 

8. A method according to claim 7, wherein said 
first mode is real mode addressing and said 
second mode is protected mode addressing. 

30 

9- A method according to claim 7 or claim 8, in 
which said pointers comprise high and low 
order portions, in which in the first table the 
high order portions relate to fixed memory 
segment boundaries and in the second table 35 
the high order portions relate to addresses of a 
description table containing fixed memory seg- 
ment boundaries. 

10. A method according to claim 9. wherein the 4o 
low orders portions of the pointers in the sec- 
ond table are copied from the low order por- 
tions of the corresponding pointers in the first 
table. 

45 

11. A method according to any of claims 7 to 10. 
in which said pointers include device block 
pointers, function transfer table pointers, data 
pointers and function pointers. 

50 

PatentansprUche 

1. Computersystem mit einer Zentraleinheit 
(CPU) und einem Speicher, bei dem die CPU 
einen ersten Real Adressierungsmodus und el- 55 
nen zwelten Protected Adressierungsmodus 
aufweist. die gegenseitig inkompatit>el sind. 
gekennzeichnet durch ein BIOS (ABIOS. Fig. 
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5) zum Aufbau erster und zweiter Tabellen in 
besagtem Speicher mit funktionsmafiig glei- 
chen Zeigern, die mit den ersten bzw. zweiten 
Modi kompatibel sind und zum Erzeugen der- 
seiben physikaiischen Adresse zu vorbestimm- 
ten Bereichen im Speicher und den mit dem 
System verbundenen Einheiten. wobei das be- 
sagte BIOS auBerdem so aufgebaut ist. da6 es 
auf die erste Tabelle im ersten CPU Modus 
und die zweite Tabelle im zweiten CPU Modus 
zugreifen kann. 

2. Computersystem nach Anspruch 1, in dem die 
besagte CPU im zweiten Modus weitere Spei- 
cherbereiche als im ersten Modus adressieren 
kann. 

3» Computersystem nach Anspruch 1 Oder 2. in 
dem jeder Zeiger in der ersten und zweiten 
Tabelle einen niedrig- und einen hochstelligen 
Tell aufweist, wobei die niedrigstelligen Telle 
entsprechender Zeiger in den ersten und zwei- 
ten Tabellen gleich sind. 

4. Computersystem nach Anspruch 3, in dem die 
hochstelligen Telle der Zeiger in der ersten 
Tabelle Grenzadressen zwischen festen Seg- 
menten im Speicher anzelgen. 

5. Computersystem nach Anspruch 3 Oder An- 
spruch 4. in dem die hochstelligen Telle der 
Zeiger in der zweiten Tabelle Adressen in ei- 
ner Segmentbeschreibertabelle anzeigen, wo- 
bei jede Segmentbeschreibertabellenadresse 
eine Grenzadresse zwischen festen Segmen- 
ten im Speicher enthalt. 

6- Computersystem nach einem der vorhergehen- 
den AnsprUche. In dem besagte erste und 
zweite Tabellen im Speicher unter Steuerung 
einer Power-on Self Test-Routine erstellt wer- 
den, die dann durchgefGhrt wird, wenn der 
Computer eingeschaltet Oder zuruckgesetzt 
wird. 

7. Verfahren zum Betrleb eines Computersy- 
stems mit einem Speicher und einer CPU, die 
in einem Real und einem Protected Adressie- 
rungsmodus arbeiten kann, wobei die besagten 
Real und Protected AdressierungsmodI gegen- 
seitig inkompatibei sind. gekennzeichnet durch 
folgende Schritte: 

Zuteilung von Platz im besagten Speicher fUr 
erste und zweite gemeinsame Datenbereiche. 
die den ersten bzw. zweiten Modi entsprechen; 
Laden des ersten gemeinsamen Datenbereichs 
mit einer Tabelle, die erste Zeiger auf vorbe- 
stimmte Bereiche des Speichers und auf mit 
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dem System verbundene Einheiten aufweist. 
wobei die ersten Positronen erste Modus- 
Adressen umfassen: sowie 
Laden des zwerten gemeinsamen Datenbe- 
reichs mit etner Tabelle, die Zeiger enthalt, die s 
funktionsmSBIg denen der ersten Tabelle zur 
Erzeugung derselben physikallschen Adresse 
entsprechen. aber zwelte Modus-Adressen um- 
fassen; 

wobei die CPU anschlieBend zur Adressierung w 
im ersten Modus auf die erste Tabeile und zur 
Adressierung im zweiten Modus auf die zweite 
Tabelle Bezug nimmt. 

8. Verfahren nacii Anspruch 7, wobei es sich bei 75 
dem ersten Modus um einen Real Adressie- 
rungsmodus und dem zweiten Modus um ei- 
nen Protected Adressierungsmodus handelt. 

9. Verfahren nach Ansprucli 7 oder 8. wobei be- 20 
sagte Zeiger liocli- und niedrigstellige Teile 
aufweisen, in denen sich in der ersten Tabelle 

die hochstelligen Teile auf teste Speicherseg- 
mentgrenzen und in der zweiten Tabelle die 
hochstelligen Teile auf Adressen einer Be- 25 
schreibertabelle mit festen Speichersegment- 
grenzen beziehen. 

10. Verfahren nach Anspruch 9, in dem die nied- 
rigstelligen Teile der Zeiger in der zweiten 30 
Tabelle aus den niedrigstelligen Teilen der ent- 
sprechenden Zeiger in der ersten Tabelle ko- 
piert werden. 

11. Verfahren nach einem der AnsprUche 7 bis 10, 3S 
in dem besagte Zeiger Einhettenblockzeiger, 
FunktionsUbertragungstabellenzeiger, Datenzei- 

ger und Funktionszeiger umfassen. 

Revendlcatlons 40 

1- Systfeme d'ordinateur comprenant une unlt§ 
centrale de traitement (CPU) et une m^moire, 
iedit CPU ayant un premier mode d*adressage 
r^el et un deuxieme mode d*adressage prot^- 4s 
g6, lesdtts modes d'adressage de m^moire 
§tant mutuellement incompatibles, caract^ris^ 
par un syst&me d*entr^e/sortie de base 
(ABIOS, Fig. 5) pr§vu pour 6tablrr une premie- 
re et une deuxieme tables dans ladite memoi- 50 
re, contenant des pointeurs fonctionnellement 
Equivalents compatibles respectivement avec 
lesdits premier et deuxieme modes et produi- 
sant la m§me adresse physique k des regions 
pr^d^termin^es de la m^molre et des disposi- 55 
tifs connect§s au systdme, le dit syst&me 
d'entr^e/sortie de base Etant en outre pr^vu 
pour accEder k la premiere table dans le pre- 



mier mode de CPU et pour acceder a la 
deuxieme table dans le deuxl&me mode de 
CPU. 

2. Syst^me d*ordinateur suivant la revendication 
1, dans lequel Iedit CPU est capable d'adres- 
ser une plus grande partie de ladite mdmoire 
dans le dit deuxieme mode que dans Iedit 
premier mode. 

3. Systeme d*ordinateur suivant la revendication 
1 ou la revendication 2, dans lequel chaque 
pointeur desdites premiere et deuxifeme tables 
comprend une partie de poids faible et une 
partie de poids fort, les parties de poids faible 
des pointeurs correspondants dans les premie- 
re et deuxidme tables 4tant mutuellement ega- 
les. 

4. systfeme d'ordinateur suivant la revendication 
3, dans lequel les parties de poids fort des 
pointeurs de la premiere table sont indicatives 
d'adresses de limites entre des segments fixes 
de la m^moire. 

5. Systems d'ordinateur suivant la revendication 
3 ou la revendication 4, dans lequel les parties 
de poids fort des pointeurs de la deuxieme 
table sont indicatives d'adresses dans une ta- 
ble de descripteurs de segment, chaque 
adresse de table de descripteurs de segment 
contenant une adresse de limite entre des 
segments fixes de la m^moire. 

6. Systeme d'ordinateur suivant Tune quelconque 
des revendlcatlons pr^cddentes, dans lequel 
les dites premiere et deuxieme tables sont 
Stabiles dans la m^moire sous fa commande 
d'un sous-programme de test automatique k la 
mise sous tension, qui est lance lorsque I'ordl- 
nateur est mis sous tension ou reinitialise. 

7. Precede d'exploitation d'un systeme d'ordina- 
. teur ayant une mE moire et une un\t6 centrale 

CPU capable de fonctionner en un mode 
d'adressage r^el et en un mode d'adressage 
prot^gE, lesdits modes d'adressage rdel et 
prot^gd 4tant deux modes d'adressage de m6- 
moire mutuellement incompatibles, Iedit procE- 
de etant caractErisE par les Stapes de : 

affectation d'espace dans ladite memoire 
pour une premiere et une deuxieme zones de 
donn^es communes correspondant respective- 
ment aux premier et deuxieme desdits modes 

chargement de ladite premiere zone de 
donn^es communes avec une table contenant 
des premiers pointeurs h des zones pr^d^ter- 
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minxes de la mdmoire et ^ des dispositifs 
raccordes au syst^me. lesdits premiers poin- 
teurs comprenant des adresses de premier 
mode ; et 

chargement de ladite deuxi^me zone de s 
donn^es communes avec une table contenant 
des pointeurs fonctionnellement equivalents ^ 
ceux de la premiere table pour produire la 
m%me adresse physique, mais comprenant 
des adresses de deuxi^me mode ; ro 

de sorte que !e CPU consulte ensuite ladi- 
te premiere table pour I'adressage dans le 
premier mode et ladite deuxi^me table pour 
Tadressage dans le deuxifeme mode, 

IS 

8. Proced^ suivant la revendication 7, dans lequel 
ledit premier mode est un adressage en mode 
r^el et ledit deuxi^me mode est un adressage 
en mode prot^g^. 

20 

9. Proc4de suivant la revendication 7 ou la reven- 
dication 8, dans lequel lesdits pointeurs com- 
prennent des parties de poids fort et des par- 
ties de poids faible. les parties de poids fort de 

la premiere table d^signant des limites de seg- 25 
ments fixes de la mdmoire et les parties de 
poids fort de la deuxi^me table designant des 
adresses d'une table de description contenant 
des limites de segments fixes de la memoirs. 

30 

10- Proced^ suivant la revendication 9, dans lequel 
les parties de poids faible des pointeurs de la 
deuxifeme table sont copi^es ^ partir des par- 
ties de poids faible des pointeurs correspon- 
dants de la premiere table. 35 

11. Proc^d^ suivant Tune quelconque des revendi- 
cations 7 ^ 10, dans lequel lesdits pointeurs 
comprennent des pointeurs de bloc de disposi- 
tif. des pointeurs de table de transfert de fonc- 40 
tion. des pointeurs de donnees et des poin- 
teurs de fonction. 
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